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C AUSE-OF-DEATTI statistics obtained
from fetal and neonatal death certificates

provide a means by which health departments
can contribute to investigations of perinatal
wastage. It is important, therefore, to be aware
of the limitations of suclh statistics.

This paper reports a study of the accuracy of
the causes of perinatal deaths given on death
certificates submitted to the Baltimore City
Healtlh Department by the Johns Hopkins Hos-
pital during 1953 (calendar year). One hun-
dred and twenty-seven deaths are included; 50
were fetal deaths, and 77 were early neonatal
deaths (70 during the first week of life and 7
during the second week).
An investigation of the accuracy of the re-

ported causes of perinatal deaths implies that
there is available a statement of the real cause
of death with which the reported cause can be
compared. No claim is made that the true
cause of death was known for each of the deaths
in this study, but it was possible to obtain a
reasonably good substitute.

D)uring 1953 the perinatal autopsy rate at
the Johns Hopkins Hospital approached 100
percent. The pathological data obtained at
autopsy and the clinical history for each death
in this study were reviewed by obstetricians and
pediatricians at an infant mortality conference.
The results of the conference discussion, to-
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gether with the pathology report and the clini-
cal history, were used as a basis for determining
the cause of the fetal or neonatal loss. This
cause was posted to a death certificate, desig-
nated the "special certificate," of the type used
by the Baltimore City Health Department in
1953. For this study, it was assumed that the
information recorded on the special certificate
represented the best available approximation
of the true cause of death.
The original certificate for eaclh death was

in the files of the Baltimore City Health De-
partment and was not seen by the physician
who completed the special certificate. The phy-
sician who completed the original certificate
had access only to the clinical history and
possibly gross pathological findings. Exactly
what information was used in preparing each of
the original certificates is not known.

All causes of death were coded in accordance
with the International Statistical Classification
of Diseases, Injuries, and Causes of Deatlh
(sixtlh revision). The special certificates were
coded by the same nosologist who had coded
the original certificates in 1953.
Accuracy of the original certificates was

measured by the percentage of the deaths
studied in which the reported cause agreed with
the cause given on the special certificate.
Agreement was determined from a comparison
of the international statistical classification
code numbers assigned to the causes given on
the special and the original certificates.
For fetal deaths two degrees of agreement

were established. The first, which represents
a hiigh degree of matching, required agreement
in the first two digits of the code. For example,
a certificate ascribing a fetal death to difficult
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labor with abnormality of the bones of the pel-
vis, coded Y34.0, was considered in agreement
with its companion certificate if it attributed
death to difficult labor without mention of the
underlying condition, coded Y34.6. The sec-
ond, and more liberal appraisal of agreement,
was based on three broad groups of causes of
fetal death, namely, causes and conditions in the
mother; causes determined in fetus, placenta,
and cord; and unknown or ill-defined causes.
Agreement for the causes of neonatal death

was determined from a comparison of the spe-
cial and original certificates according to the ru-
brics used in the annual report of the Baltimore
City Health Department for 1953. These ru-
brics were as follows: congenital malformation,
birth injury, postnatal asphyxia and atelectasis,
infection of the newborn, hemolytic and hemor-
rhagic disease of the newborn, immaturity, and
all other causes. The analysis of the accuracy
of the causes of neonatal death was complicated
by the fact that the classification hyalinelike
membrane appeared on the special certificates
but was not used at the time the original cer-
tificates were prepared.

Fetal Deaths

Agreement between the special and original
certificates was 60 percent for fetal deaths; that
is, the causes agreed for 30 of the 50 cases stud-

ied (table 1). Sixteen of the special certificates
ascribed fetal death to causes and conditions in
the mother. Of these, only six were matched
by the causes given on the original certificates.
Thus, the percentage agreement for this group
of causes was about 38. Five of the unmatched
cases were in the category "toxemias"; two were
in "difficulties in labor"; one was in "chronic
disease"; and the remaining two deaths were
attributed to other causes and conditionis in the
mother.
There were 18 fetal deaths ascribed on the

special certificates to causes determined in fetus,
placenta, and cord. Thirteen, or 72 percent,
of the original certificates for these deaths gave
the same cause. Premature separation of the
placenta was the cause for 3 of the 5 nonmatch-
ing cases.
For the 16 deaths from unknown or ill-de-

fined causes, 11, or 69 percent, were assigned
to this category on the basis of the original
certificates. Three of the five nonmatching
deaths were ascribed to causes and conditions
in the mother on the original certificates.
These results indicate that fetal deaths due

to causes and conditions in the mother are in-
accurately reported more frequently than
deaths due to condit ions determined in the
fetus. However, the size and scope of this
study are such that this generalization must
be considered guardedly. The 50 fetal deaths

Table 1. Comparison of the causes of fetal death given on special and original death certificates,
Baltimore City, Md., 1953

Cause of death according to special certificate 1

Total---

A. Causes and conditions in mother:
1. Chronic disease (30.0-30.5)
2. Toxemias (32.3, 32.4)
3. Difficulties in labor (34.0-34.6)
4. Other (31.0-31.4, 32.0, 32.2, 32.5, 35.0-35.2)

B. Causes determined in fetus, placenta, and cord:
1. Placenta previa (36.1, 36.3)
2. Premature separation (36.2, 36.4)
3. Other placenta and cord (36.0, 36.5, 36.6)
4. Congenital malformation (38.0-38.7)
5. Erythroblastosis (39.2) - -

C. Unknown or ill-defined (35.3, 39.4-39.6)

Total
Cause of death according to original certificate

Al A2 A3
-I*

50

3
7
2
4

1
11
4
1
1

16

2 4 31

A4 Bi B2 B3 B4 B5

11 4 1 1

C

23
-I- -I- .1 ____

2
2

1

1 1

2

1

1

1
8

1

1

1

1
4
2
2

2

1

11

1 Numbers in parentheses are international statistical classification code numbers, with Y prefix omitted.
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Table 2. Number and percentage of fetal deaths by cause for study deaths and all deaths I in
Baltimore City, Md., 1953

Cause of death 2

All causes

Causes and conditions in mother----

Chronic disease (30.0-30.5) -

Toxemias (32.3, 32.4) -- -- --

Difficulties in labor (34.0-34.6)
Other (31.0-31.4, 32.0, 32.2, 32.5,
35.0-35.2)-

Causes determined in fetus, placenta, and
cord-

Placenta previa (36.1, 36.3)
Premature separation (36.2, 36.4) ---

Other placenta and cord (36.0, 36.5,
36.6)-

Congenital malformation (38.0-38.7)
Erythroblastosis (39.2) --

Birth injury (37.0-37.8) - -

Unknown or ill-defined (35.3, 39.4-39.6)

Number

Study

Special
certificate

Original
certificate

Baltimore
City

Percent

Study

Special Original
certificate certificate

-1'

50 50 391 100. 0 100. 0

Baltimore
City

100. 0

16 10 65 32 20 16.6

3 2 11 6 4 2. 8
7 4 28 14 8 7. 2
2 1 11 4 2 2.8

4 3 15 8 6 3.8

18 17 145 36 34 37. 1

1 0 0 2 0 0
11 11 76 22 22 19. 4

4 4 35 8 8 9.0
1 1 17 2 2 4.3
1 1 16 2 2 4. 1
0 0 1 0 0 0.3

16 23 181 32

I Deaths after 20 weeks or more gestation.
2 Numbers in parentheses are international statistical classification code numbers, with

46 46. 3

Y prefix omitted.

were purposively selected from a total of 391
deaths (20 weeks or more gestation) that
occurred in Baltimore City during 1953.
Moreover, they are all from one teaching hos-
pital. It is of interest, therefore, to compare
the distribution of the causes for the study
deaths with the distribution of the causes for
all fetal deaths in the city during the same
period. The comparative data are shown in
table 2.
Twenty percent of the study deaths were as-

scribed to causes in the mother on the original
certificates, compared with 16.6 percent of all
fetal deaths. For causes in the fetus, placenta,
and cord, the percentages were 34 for the study
group and 37.1 for all deaths; for unknown or
ill-defined causes, they were 46 and 46.3. Thus,
for these broad groups the largest percentage
-difference between the study deaths and all
-deaths is less than 4. It seems fair to say,
therefore, that, with respect to causes of death,
the sample is representative of the total fetal
,death experience in Baltimore duiring 1953.

A comparison of the percentage distributions
of the causes given on the special, the original,
and all certificates shows the following:

1. :Fetal deaths were ascribed to causes and
conditions in the mother about twice as often
on the special certificates as on either the origi-
nal certificates or on the certificates for all fetal
deaths.

2. The frequency of causes determined in
fetus, placenta, and cord was about the same,
for the three sets of certificates.

3. Fetal deaths ascribed to unknown or ill-
defi.ned causes were more frequent on the origi-
nal certificates and on the certificates for all
deaths than they were on the special certificates.
These findings suggest that in tabulations of

fetal deaths by cause there is a tendency to
underestimate the importance of maternal con-
ditions as a primary factor in fetal loss.

Neonatal Deaths
For neonatal deaths, agreement between the

special and original certificates was observed in
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only 27, or 35 percent, of the 77 cases studied
(table 3). One of the miajor reasons for this
relatively low percenta.ge agreement, h-iowever,
is that the rubric byalinelike membrane (code
527) w%as not used in 1953 when the original
certificates were coded. If the 18 special cer-
tificates that give this cause are omitted, the
percentage agreenient becom-ies 46 (27 of 59
deatlhs).

It is interesting that of thlie 18 deatlhs
ascribed to hyalinelike membrane on the special
certificates, 9 were originally attributed to post-
natal asplhyxia and atelectasis, a cause whlichl
at the tinme was reasonable for deaths that mighlt
nlow be listed as due to hyalinelike membrane.
Of the otlher 9 deaths due to hyalinelike mem-
brane, 4 were originally ascribed to birtlh in-
jU y, 4 to inmmaturity, anid 1 to "all other
cauises."

Of the causes of neonatal death, there were
only two in whiclh the percentage agreement
betwveeni the special and original certificates
was relatively highl. These were congenital
malfornmations. and lhemolytic and hemorrlhagic
disease of the newborn. In the rubric birtlh
injury, only 5 of the 14 special certificates were
matched by the original certificates: 5 were
originially ascribed to postnatal asphyxia anid
atelectasis ancd 4 to immaturity. Of the 7
deatlhs assig,ned to asphyxia and atelectasis on
thlie special certificates, 4 were matched ancd 3
wzere originally listed as due to inimaturity.

Not quite one-half of the deaths attributed to
infectioni of the newborn on the special certifi-
cates were similarly designated on the original
records; 6 of the 16 deatlhs from this cause
wNere reported as due to immaturity. Jinma-
turity did not appear as a cause of deatlh on
the special certificates.
Although the supporting dlata are not slhowin

in table 3, it was obseirved that the percenltage
agreemenit between the special and original cer-
tificates was markedlyvdifferenet for mature and
premature infants. In the g,roup of 58 infanits
wlhose birthweighlit was less thiai 2 500 Omn.,
matchlinig cauises weere founcd on only 11 sets of
certificates, or 19 percent. For infanits whiose
birthweight was 2,500 gm. Or more, oIn th1e, othIer
hand, there was ag,reem-1eint for 14 of the 19
cases, or 74 percent. Part of tlhis differenice is
associate(l withl the fact that hyalinelike nmem-
brane was given as the cause of deatlh for miore
than one-half of the premature infants.
A comuparison of the causes for the neonatal

deatlis in tlhe study with the causes for all nieo-
natal deatlhs reported among Baltimore City
residcents in 1953 is show-n in table 4. Post-
natal asphyxia and infection of the newborn
were found more frequently as causes of nieo-
natal deatlh among the original certificates for
tlhe stlidy group than amnong all the certificates
for 1953. Deaths dtue to immaturity were
founcd less frequently among the original study
certificates.

Table 3. Comparison of the causes of neonatal death given on special and original death certificates,
Baltimore City, Md., 1953

Cause of death according to special certificate 1

Total -

Total excluding deaths due to hyalinelike membrane -

Hyalinelike membrane (527) -

Congenital malformations (750-759) ----

Birth injury (760-761)
Postnatal asphyxia and atelectasis (762)
Infection of newborn (763-768)
Hemolvtic and hemorrhagic disease of newborn (770-771)
Immaturity (774, 776) -All other causes -

Total

77

59

18
10
14
7

16
1

11

Cause of death according to original
certificate

A 2 B

9

9

8

1

C

10

6

4

5

1

I Numbers in parentheses are international statistical classification code numbers.
2 Hvalinelike membrane was not used when original certificates were filled out.

D

23

14

9
1
5
4
1

3

E

8

8

7

1

F

2

2

1

1

G

21

17

4

4
3
6

4

H

4

3

1

1

2
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Table 4. Number and percentage of neonatal deaths, by cause for study deaths and all deaths,'
Baltimore City, Md., 1953

Study

Special Original
certificate certificate

Balti-
more
City

Percent

Study

Special Original
certificate certificate

All causes ----- 77 77 449 100. 0 100. 0 100. 0

Hyalinelike membrane (527) 18 0 0 23. 4 0 0
Congenital malformations (750-759) --10 8 41 13. 0 10. 4 9. 1
Birth injury (760-761) -14 11 69 18. 2 14. 3 15. 4
Postnatal asphyxia and atelectasis (762)- 7 23 96 9. 1 29. 8 21. 4
Infection of newborn (763-768) 16 8 20 20. 8 10. 4 4. 5
Hemolytic and hemorrhagic disease of
newborn (770-771) ----1 2 9 1. 3 2. 6 2. 0

Immaturity (774, 776) - 0 20 191 0 26. 0 42. 5
All other causes 11 5 23 14. 2 6. 5 5.1

I Resident deaths during the first week of life.
2 Numbers in parentheses are international statistical classificatioii code ntumbers.

Altlhough use of the rubric hyalinelike mem-
brane on the special certificates makes it diffi-
cult to compare these with the other two sets,
two features of the data are discernible. First,
infection of the newborn was found more fre-
quently on the special certificates than on the
original certificates for the study group or on

all the 1953 certificates: The percentages are

20.8, 10.4, and 4.5, respectively. Second, im-
maturity, which was not given as a cause of
neonatal dleath on the special certificates, ap-

peared on a relatively large percentage of the
original certificates and on an even larger per-

centage of all certificates.

Discussion

In this study the causes of death reported on

about 40 percent of the original fetal death
certificates failed to match the causes given on

special certificates. For neonatal deaths not
attributed to hyalinelike membrane, about 56
percent of tlhe original certificates gave a cause

of death that did not agree with the cause

posted to special certificates. These estimates
relate to the experience of only one hospital,
but there is evidence that the deaths studied
represent the total experience of the city rea-

sonably well. Thus, the implication is that
inaccuracies of the same magnitude exist in the

tabulations of citywide perinatal deaths by
cause.

One might speculate about how much deatlh
certificate data, are affected by inaccurate or

incomplete reports of clinical findings, by dif-
ferent interpretations of accurately reported
findings, by the zeal of those filling out the cer-

tificates, or by differences that arise wlheni
coders transform a written diagnosis into the
symbols used to prepare punchcards for sta-
tistical analysis. But a study as limited as

this one cannot identify or appraise such fac-
tors precisely.
The indication that inaccuracies exist is not

in itself particularly valuable information.
WAThat is of more interest to both producers and
consumers of death certificate data is the nature
of the inaccuracies and the practical measures

that can be taken to prevent them.
With regard to the first point, this study in-

dicates that fetal deaths due to causes and con-

ditions in the mother actually occur about twice
as often as is shown on death certificates. For
neonatal deaths, the data suggest that, apart
from deatlhs due to hyalinelike membrane, in-
fection of the newborn is the most frequently
under-reported cause of death.
With regard to the measures that can be

taken to improve the quality of death certificate
informationi, it is necessary to keep in mind the
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niature of the inaccuracies and to note the char-
acteristics of the special and original certifi-
cates that might have a bearing on the inaccu-
racies. Recall that the physician preparing the
special certificate had at hand the clinical his-
tory, a detailed report of pathology, and the
results of an infant mortality conference.
Moreover, he was aware that a test of accuracy
was in progress. Contrast this situation with
that which probably existed at the time the
original certificate was completed. The clini-
cal history was available on request, but only
gross findings of the autopsy, if any at all,
could be obtained. In addition, the physician
completing the original certificate was not un-
der test conditions, although he did know that
h1is report would be made part of a clinical
Iiistory which would be reviewed at an infant
mortality conference.
These considerations indicate that inaccura-

cies in the original certificates could have
arisen as follows: For fetal deaths, although
pathological data could have been used to elim-
inate several possible causes, it seems likely
that inaccuracies involving causes in the
mother can be attributed to inadequate study
of the available information. For neonatal
deaths, where under-reporting of infection of
the newborn was the most striking finding, a
stronger case can be made for the necessity of
lhaving pathological data. This is certainly
true if hyalinelike membrane is to be used in
a meaningful way as a cause of neonatal death.

Thus, this study suggests that the quality of
death-certificate data for perinatal deaths
could be improved by a more intensive study of
available clinical records and by the use of

pathological data, especially in assigning causes
of death during the neonatal period of life.
The first of these recommendations might be
implemented by holding periodic conferences
with resident obstetrical staff, preferably timed
to coincide with the beginning of the term of
a new residency, and by making frequent checks
of the completeness of fetal and neonatal death
certificates. The second could be supported by
querying the certifying physician or the hos-
pital in all cases in which there is an indication
that an autopsy has been performed.

Summary

A study of 50 fetal and 77 neonatal death
certificates submitted to the Baltimore City
Health Department by the Johns Hopkins Hos-
pital during 1953 found that some 40 to 50
percent of the cause-of-death statements did
not agree with those posted to special certifi-
cates based on careful examination of the clin-
ical history, a detailed pathological report, and
the findings of an infant mortality conference.
The study indicates that deaths due to maternal
conditions and causes are under-reported among
fetal deaths and that deaths due to infection
of the newborn are under-reported among neo-
natal deaths.

Consideration of the nature of the inaccura-
cies in conjunction with the conditions under
whiclh the original and special certificates were
prepared suggests that the quality of death
certificate information about perinatal deaths
might be improved by a more intensive study
of the clinical data and by use of autopsy
finidiings.
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